The Onyx liquid embolic system is a relatively safe and commonly used treatment for vascular malformations, such as arteriovenous fistulas and arteriovenous malformations. However, studies on possible complications after Onyx embolization in patients with vascular malformations are limited, and the occurrence of cranial nerve palsy is occasionally reported. Here we report the progress of two different types of cranial nerve palsy that can occur after embolization. In both cases, Onyx embolization was performed to treat vascular malformations and ipsilateral oculomotor and facial nerve palsies were observed. Both patients were treated with steroids and exhibited symptom improvement after several months. The most common types of neuropathy that can occur after Onyx embolization are facial nerve palsy and trigeminal neuralgia. Although the mechanisms underlying these neuropathies are not clear, they may involve traction injuries sustained while extracting the microcatheter, mass effects resulting from thrombi and edema, or Onyx reflux into the vasa nervorum. In most cases, the neuropathy spontaneously resolves several months following the procedure.
INTRODUCTION
Arteriovenous fistulas (AVFs) lead to abnormal shunting of blood between the arterial and venous systems and lack a normal, intervening capillary bed. 2) AVF management frequently includes endovascular, surgical, and radiosurgical treatment, either alone or in combination. 13) Currently, the primary treatment usually involves endovascular techniques, allowing for both arterial and venous access to the site of the fistulous connection. Such techniques are preferred because of their ability to directly catheterize the lesion and place embolic material directly at the site of the abnormal arteriovenous connection.
2)12) Most AVFs can be successfully and safely managed with endovascular techniques. 12) Transarterial Onyx (ev3, Irvine, CA, USA) embolization is an established method of AVF treatment. The most common types of neuropathy that can occur after Onyx embolization include facial nerve palsy and trigeminal neuralgia. 14) However, the mechanisms underlying these neuropathies are not well described.
4)
Here we report two cases of transient cranial injury after Onyx embolization, both of which spontaneously resolved within several months.
This case report followed the guidelines of the Declaration of Helsinki for studies involving humans. (Fig. 3) . No specific finding was noted during the procedure. On the following day, right facial nerve palsy symptoms appeared (House-Brackmann GV) (Fig. 4) , and the patient was placed on steroid therapy. His facial nerve palsy (House-Brackmann GII) recovered partially 2 months after discharge and completely 3 months after discharge.
CASE REPORT

DISCUSSION
Here we report one case of transient facial nerve Onyx is a biocompatible non-adhesive liquid embolic agent comprising 20% ethylene vinyl alcohol copolymer and dimethyl sulfoxide (DMSO) solvent added to micronized tantalum powder, a high-molecular weight metal that renders the solution radiopaque.
17)
The polymer concentration of Onyx is higher than that of other liquid embolizates, resulting in a higher viscosity. This reduces thromboembolic events by reducing the likelihood of reflux to parent vessels. 17) Because of these advantages, Teufack et al. and
Weber et al. used Onyx to treat a giant aneurysm. 19) Despite these advantages, it is known that complications, such as microcatheter gluing, pulmonary and cardiac Onyx migration, reflexive bradyarrhythmia, cranial nerve damage, cerebellar infarction, hallucinations, and jaw pain may occur during Onyx transarterial embolization.
12)
The pathogenesis of cranial nerve palsy following
Onyx embolization is not clear, but several hypotheses have been proposed. Lv et al. 12) has argued that although the Onyx material refluxes into the middle meningeal artery, occlusion occurs in the vasa nervorum, such as cavernous branch and petrosal branch, causing trigeminal and facial nerve deficits. Therefore, he recommended caution regarding Onyx reflux to the level of the foramen spinosum when using the transarterial technique. In addition, the direct toxic effects of DMSO may be related to cranial nerve palsy, 5) but it is presumed that the highest concentration of DMSO is microcatheter tip, which is less likely to have a difference in location from the cranial nerve injury site. 14) Direct axonotmetic injury can also potentially occur when the microcatheter is pulled from the Onyx cast during microcatheter retraction.
14) The onset of cranial nerve palsy after onyx embolization is a time-consuming procedure that can be used to support the axonometric injury rather than the direct toxic effect of DMSO. 
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